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SUMMARY 
ATLAWCENTAUR-29 was launched from ETR Complex 368, June 13, 1972, a t  
2153:04,lOO GMT on a f l i g h t  azimuth o f  101 degrees. The ETR t e s t  number was 
1240. The launch veh ic le  cons is ted o f  an ATLAS SLV-3C (S/N 5009C) f i r s t  stage 
and a CENTAUR (S/N 26D) second stage. The spacecraf t  was INTELSAT I V  ( F - 5 )  . 
The launch occurred a t  the opening o f  the  window. 
I nd i ca t i ons  are t h a t  the spacecraf t  was i n j e c t e d  i n t o  the requi red t r a n s f e r  
o r b i t  and has achieved i t ' s  f i n a l  o r b i t .  A l l  o r b i t a l  parameters were extremely 
c lose t o  nominal . 
A nominal apogee motor burn took place a t  2101 EDT on June 14, 1972 a t  
124 degrees East long i tude  and the f i n a l  du ty  s t a t i o n  o f  the spacecraf t  w i l l  be 
a t  62 degrees East long i tude .  A two 'veek communications checkout was s t a r t e d  
on o r  about June 15, 1972. 
St:TION I 
LAUNCH INFOfU4ATION 
A. M I S S I O N  OBJECTIVE 
The INTELSAT IV(F5) spacecraft was the four th  o f  a  ser 
r a t i o n  commerci a1 sate1 1  i tes designed by the Internat ional  
Sate1 1  i t e  ( INTELSAT) Co~;sortium t o  provide exoanded worl dw 
ies o f  four th gene- 
Tel ecommunications 
i de telecommunications 
services.  he INTELSAT Consortium i s  cur ren t ly  a  83 nat ion o r  an iza t ion  spon- 
so r i  ng the global comnuni c a t i  ons network. The INTELSAT I V  (F5 7 spacecraft 
was launched by an ATLAS SLV-3C f i r s t  stage and a  CENTAUi? second stage vehic le 
designated ATLASICENTAUR-29. 
B . LAUNCH VEHICLE AND SPACECRAFT DESCRIPTION 
1. Launch Vehicle. 
a. ATLAS. The ATLAS stage (SIN 5009C) f o r  the AC-29 mission was 
the SLV-3C. Propulsion o f  the ATLAS was provided by an MA-5 Rocketdyne engine 
group consis t ing o f  a  booster engine w i th  two th rus t  chambers, a  sustainer 
engine, and two vern ier  engines. A l l  are s ing le -s ta r t ,  f i xed- th rus t ,  l i q u i d  
propel lant  engines which provide a  combined th rus t  o f  403,383 pounds a t  l i f t o f f .  
L iqu id  oxygen and RP-1 are used as propel lants. The vern ier  engines are f ree 
t o  gimbal i n  the p i t c h  plane only  f o r  r o l l  contro l  t h rus t  during sustainer 
f l i g h t .  The ATLAS au top i l o t  system r o l l e d  the vehic le t o  the proper f l i g h t  
azimuth during the f i r s t  2 t o  15 seconds o f  the f l i g h t  a f t e r  which the ATLAS 
autopi l o t  system i n  conjunction w i t h  the CENTAUR guidance computer cont ro l led  
the f l  i g h t  t ra jec to ry  . The guidance steer ing was determined by prelaunch upper 
a i r  wind soundings. The complete CENTAUR guidance system was enabled fo r  t ra -  
jec tory  contro l  a t  8 seconds a f t e r  Booster Engine Cutof f  (BECO). One l i g h t -  
weight telemetry package t o  monitor i n f l i g h t  performance and two Avco MK I11  
command receivers f o r  Range Safety purposes were aboard the ATLAS. 
b. CENTAUR. The CENTAUR stage was S/N 26D. F l i g h t  t r a j e c t o r y  was 
contro l  l e d  by an improved Honeywell a1 1  -i n e r t i  a1 guidance system which u t i  1  izes 
the main engines f o r  t h rus t  vector cont ro l ,  and an improved hydrogen peroxide 
system f o r  a t t i  tude cont ro l .  The hydrogen peroxide system also provided con- 
tinuous propel lant  sett lement during the coast phase. The main engines were 
the P ra t t  and Whi tney production model RL10A3-3 improved performance type. 
2. S acecraf t .  The INTELSAT I V  (F5) spacecraft i s  approximately 93 
inches i n  -%-- iameter and 208 inches i n  ove ra l l  height. The spacecraft i s  a  
r o t o r  s tab i l i zed ,  earth-or iented platform, w i th  the spinning sect ion consis t ing 
o f :  a  c y l i n d r i c a l  so la r  c e l l  array; pos i t ion ing  and o r i en ta t i on  subsystems 
which include redundant rad i  a1 and axi  a1 hydrazine thrusters t h a t  supply impulse 
for spacecraft spi  nup and s  tation-keepi ng requirements ; and r sol i d  propel 1  ant 
apogee motor. The despun p l  a t fonn contains the comnuni cat ions repeaters, the 
antennas, and the te lemet ry  and command systems. E l e c t r i c a l  power t o  opera te  the  
spacecra f t  i s  p rov ided by 42,240 s o l a r  c e l l s  around i t s  sp ion ing  drum shapped 
body. Dur ing  s o l a r  c c l  i p s e  per iods ,  power i s  prov ided by two n i c k e l  cadmium 
b a t t e r i e s  t h a t  a re  charged by a  separate a r r a y  o f  about  2,770 c e l l s .  A  Bear ing  
and Power Transfer  Assembly ac ts  as t h e  r o t a r y  i n t e r f a c e  between the  counter -  
r o t a t i n g  elements and permi ts  power and s i g n a l s  t o  f l o w  between the  two sec t i ons .  
The spacec ra f t  weighed approx imate ly  3,000 pounds a t  1  aunch and about  
1,600 pounds a t  apogee motor  burnout .  The spacec ra f t  con ta ins  12 t ransponders 
p r o v i d i n g  12 t e l e v i s i o n  channels o r  from 3,000 t o  9,000 te lephone c i r c u i t s  
(depending upon the  nlode o f  o p e r a t i o n ) .  The spacec ra f t  has a  des ign l i f e t i m e  
o f  seven years .  
The INTELSAT I V  (F5)  s p a c e c r a f t  was b u i  1 t by Hughes A i r c r a f t  Company 
(HAC) f o r  t he  Comnunications S a t e l l i t e  Corpora t ion  (COMSAT), who f u n c t i o n s  as 
manager on beha l f  o f  t he  INTELSAT Consortium. 
3.  Nose F a i r i n q .  The INTELS4T I V  ( F 5 )  nose f a i r i n g  was a  c o n i c a l -  
c y l i n d r ~ c a l  shroud i n c o r p o r a t i n g  a cork  thermal b a r r i e r  and a  s p r i n g  j e t t i s o n  
system. The nose f a i r i n g  extended approx imate ly  11 f e e t  above the  t o p  o f  t h e  
spacec ra f t  t o  the  bot tom o f  t he  i n t e r s t a g e  adapter  and was r e t a i n e d  around t h e  
spacec ra f t  u n t i  1 a f t e r  CENTAUR engine s t a r t  t o  p r o t e c t  t h e  s p a c e c r a f t  d u r i n g  
f l i g h t  through the  atmosphere and f rom ATLAS r e t r o r o c k e t  exhaust. 
SECTIC?: I 1  
FLIGHT PERFORMANCE 
A. SPACECRAFT 
A l l  INTELSAT I V  ( F 5 )  systems were noqinal  du r ing  the launch phase as 
ind ica ted  by the te le . ,~e t ry  s igna ls  received. Data rece ived a t  the  spacecraf t  
ground s t a t i o n  from Carnarvon i nd i ca ted  t h a t  the spacecraf t  performed 
nominal ly.  A1 1 o ther  te lemetry  data received were w i t h i n  parameters. 
The INTELSAT I V  (F5) apogee motor was f i r e d  a t  2101 EDT on June 14, 1972 
dur ing  the  t h i r d  apogee cear 124 degreCS East long i tude.  The f i r i n g  was 
successful and placed the spacecraf t  on a synchronous o r b i t  w i t h  a westward 
d r i f t  o f  4 degrees a day. Checkout o f  the comun ica t ions  system commenced 
on June 15, 1972. 
B. RANGE SAFETY AND TRAJECTORY 
The Range Safety p l o t s  dur ing  the f l i g h t  were nominal. The f l i g h t  azimuth 
was 101 degrees, using p i t c h  program 103 and yaw program 0. The f l i g h t  appeared 
t o  be nominal and on t ime dur ing  a l l  phases. The I I P  f o r  BECO and SECO a l so  
appeared t o  f a l l  as pred ic ted.  The CENTAUR stage passed through the A f r i c a n  
p r o t e c t i v e  l i n e  on time. The Ranqe Safety O f f i c e r  sen t  SAFE a t  T+619.9 seconds. 
Guidance payload o r b i t a l  parameters a re  presented i n  t a b l e  1. 
Table I .  Guidance Payload Orbi t a l  Parameters 
Parameter 
Epoch t ime 
E c c e n t r i c i t y  (no u n i t s )  
I n c l i n a t i o n  (deg) 
Per iod (min) 
Apogee (nm) 
Perigee (nm) 
Apogee he igh t  (nm) 
Perigee he igh t  (nm) 
Semimajor ax i s  (M) 
Longi tude o f  ascendi n 
t3 km '/set 
nod 
Nominal Actual 
1728.11 seconds 
.718789 
26.9958 
639.9458 
22,829.92 
3,735.20 
19,385.99 
291.27 
13,282.56 
164.3242 
- 16.20376 
C .  GUIDANCE 
The countdown o f  MGS-42 and Computer 034 commenced on F-1 day i n  order  t o  
s t a b i l i z e  the v-accelerometer b ias term (dg).  A f t e r  the normal 2 hour warm- 
up, three s ~ c c e s s i  ve c a l  i b ra t i ons  were made on the v-accelerometer b ias  term. 
The s h i f t  from the previous reading was ( -75  micro-g 's)  ou t  o f  the r e - c a l i b r a t i o n  
spec i f i ca t i on ;  however, the nex t  2 Del t a ' s  ( 2 3  and 22 micro-g 's)  i nd ica ted  
t h a t  the b ias term was t rending towards i t s  s tab le  opera t ing  p o i n t .  The 
system was powered down f o l l ow ing  the t h i r d  c a l i b r a t i o n .  
On launch day MGS-42 and computer 034 countdown was nominal (dg s h i f t  was 
23 mic ro -g 's ) .  P i t ch  program 103 and yaw program 0 were loaded and v e r i f j z d  
aloriy w i  ~h the J-constants a t  nominal t ime. 
Prel  i m i  nary analys is  o f  te lemetry  data ind ica tes  t h a t  the guidance system 
performed s a t ~ s f a c t o r i  l y  du r ing  f l  i g h t .  
D. CONTROL SYSTEM 
1. General. The t r ans ien t s  t h a t  occ l r r ed  a t  l i f t o f f  were simf l a r  t o  
those experienced on previous f l i g h t s .  The maximum t r ans ien t s  a t  t h i s  t ime 
were p i t c h  r a t e  of 1.50 degreeslsecond peak-to-peak and a r o l l  r a t e  o f  1.35 
degrees/second peak-to-peak. A p re l im inary  \ eview o f  the  data i nd i ca tes  t h a t  
the veh i c l e  was r o l l e d  t o  an azimuth of 101.78 degrees. The e r r o r  i s  less  
than 1 percent o f  the programed command. Mdximum Q reg ion was reached a t  
approximately Tt82 seconds and requ i red  an engine displacement o f  2.64 degrees 
f o r  B1 p i t c h  and 2.64 degrees f o r  82 p i t ch ,  w h i l e  the B1 yaw engine d e f l e c t i o n  
was 2.16 degrees and 32 yaw engine de f l ec t i on  was 2.16 degrees. 
A t  Tt160.1 seconds, guidance s teer ing  t o  the ATLAS was enabled by the 
programmer (BECO +8 seconds). The i n i t i a l  commands resu l t ed  i n  sus ta iner  engine 
de f l ec t i ons  i n  p i t c h  o f  0.40 degree and i n  yaw o f  minus 0.64 degree. 
The o s c i l l a t i o n s  i n  p i t c h  and yaw dur ing  i n s u l a t i o n  panel j e t t i s o n  
were comparable t o  previous f l i g h t s  and caused no s i g n i f i c a n t  veh i c l e  motion. 
The ra tes  imparted t o  the CENTAUR a t  ATLASICENTAUR separat ion were n o t  unusual, 
k i t h  the highest  p i t c h  r a t e  observed being 0.43 degreelsecond peak-to-peak. 
Transients a t  CENTAUR main engine s t a r t  were minus 1.30 degreeslsecond i n  
p i t c h ,  minus 0.40 degreelsecond i n  yaw, and minus 1.11 degreeslsecond i n  r o l l .  
The ra tes generated from the  nose f a i r i n g  j e t t i s o n  occurred f o r  a 
dura t ion  o f  th ree  seconds. The h ighes t  r a t e  was i n  p i t c h  a t  minus 1.84 degrees1 
second whi 1 e r o l l  was 0.60 degreelsecond and yaw was 0.60 degree/second. 
A small 1 i m i  t cyc l e  was observed i n  the p i t c h  channel du r ing  the 
f i r s t  main engine burning t ime. The p i t c h  r a t e  was 0.54 degreelsecond peak- 
to-peak. Data from downrange i nd i ca ted  a s t a b l e  veh i c l e  throughout the coast 
per iod,  second powered phase, and spacecraf t  separz t ion . 
2 .  ATLAS Prope l lan t  U t i l i z a t i o n  (PUL. Matched se t  114 was the p rope l l an t  
u t i l i z a t i o n  s e t  i n s t a l l e d  on the ATLAS fo!. t h i s  f l i q h t .  A f t e r  the E r ro r  Dem- 
odu la to r  Output (EDO) lockou t  was d isab led a t  T+13 ieconds, the sus ta iner  engine 
fuel  valve responded p roper l y  (open) t o  the i nd i ca ted  ED0 vol tage. The va lve 
remained open mt i l  j u s t  p r i o r  t o  BECO when i t  s t a r t e d  t o  move t o  a  c losed 
pos i t i on .  During the sus ta i  ner phase, the ED0 showed a l o x  excess f o r  most 
o f  the burn and the valve was i n  a  p o s i t i o n  between c losed and nominal 
occas ional ly  going t o  the c losed l i m i t  stop. A t  SECO minus 11.4 seconds the 
valve has a t  the c losed l i m i t .  
The f u e l  and l ox  por ts  uncovered a t  SECO minus 8.4 and SECO minus 
7.4 seconds respec t i ve l y  i n d i c a t i n g  s a t i s f a c t o r y  res idua ls  a t  SECO. 
E. RANGE SAFETY COMMANDS 
The Range Safety Command (RSC) system data dur ing  f l i g h t  i nd ica ted  nominal 
operat ion w i t h  s u f f i c i e n t  s igna l  l e v e l s  t o  respond t o  command i f  requi red.  
No commands were received o r  senerated except RF d isab le .  RF d isab le  was re -  
ceived a t  624 seconds from the Grand Turk s t a t i o n .  RSC t r ansm i t t e r  coverage 
i s  presented i n  t a b l e  2. 
Table 2. Range Safety Command Transmi t ter  Coverage 
~ 
Event 
- 
Mainland RSC c a r r i e r  on 
Mainland RSC c a r r i e r  o f f  
S ta t i on  3  RSC c a r r i e r  on 
S ta t i on  3  RSC c a r r i e r  o f f  
S ta t i on  7  RSC c a r r i e r  on , 
S ta t i on  7 RSC c a r r i e r  o f f  
S ta t i on  91  RSC c a r r i e r  on 
S ta t i on  91 RSC c a r r i e r  off 
ATLAS RSC no. 1 AGC - AD7V - 80:: 
ATLAS RSC NO. 2 AGC - AD4V - 877.'' 
CENTAUR RSC NO. 1 AGC - CD98V - 72% 
CENTAUR RSC NO. 2 AGC - CD99V - 70% 
Time i n  Seconds 
F.  RF SYSTEMS 
The C-band system performance was norr inal ( t a b l e  3 ) .  The f requency was 
s t a b i  1 i zed, and t h e  coded beacon a f f o r d e d  e x c e l l e n t  t r a c k i n g  d? ta .  The system 
main ta ined adequate power. Refer  t o  t a b l e  4 f o r  r a d a r  s t a t i o n  coverage. 
Tab1 e 3. C-Band Transponder Range Readouts 
Beacon i n t e r r o g a t i o n  frequency (MHz) 
Beacon t ransponder f requency T MY^) 
Beacon de lay  (ms) 
Pu l se  w i d t h  (ms) 
Range j i t t e r  (ms) 
Countdown (';) 
Recovery (ins) 
Sens i t i  v i  t y  (dbm) 
Power ( dhm) 
Coding (ms) 
Time (GMT) 
Condi t i  on 
-- 
Parameter 1.16 Radar SP-106-Van 
nominal 
-0.5 
2.38 
0.45 
0 
0 
- 
-77 
56 
-0 .1  
2040 
G 0 
! 
Table 4. AC-29 C-Bad Radar Coverage 
Stat ion Auto Beacon 
Radar ICoverage (seconds ) Auto Skin Track (seconds) 
. MECHANICAL SYSTEMS 
1. ATLAS Mechanical. A1 1 ATLAS mechanical systems operated s a t i s f a c t o r i l y  . 
Propulsion sys tern performance parameters were near predicted values. Total booster 
engine burn time was 153.3 seconds and sustainer burn t ime was 240.3 seconds, 
based on the t o t a l  time engine chamber pressures were greater than 90 percent 
o f  the expected values. These burn times are shorter than expected, i nd i ca t i ng  
s l  i g h t l y  higher than predicted engine performance. A l ox  deplet ion shutdown 
o f  the sustainer occurred as expected, w i th  SECO being generated by the pro- 
pe l l an t  deplet ion pressure switches. During the booster phase, one o f  the 
ATLAS th rus t  sect ion temperature monitors (AA745T ambient a t  sustainer fue l  
pump) ind icated tha t  some loca l ized heat ing was tak ing place. The temperature 
looked normal u n t i  1 approximately Tt90 seconds when a change i n  temperature 
r i s e  ra te  was evident. A t  BECO, AA745T was ind i ca t i ng  214 degrees F. This 
same loca l ized temperature r i s e  u n t i l  BECO was noted during the AC-28 f l i g h t .  
The pressur izat ion system performance was near normal w i t h  programed 
gressurizat ion system events occurr ing on time end a t  cor rec t  values. Tank pres- 
sures are shown i n  tab le  5. The l o x  and fue l  tank pressure regulator  performances 
were s a t i  sfactot-y. Addit ional ATLY mechanical data are presented i n  tab le  6. 
Table 5 .  ATLAS Tank U l l  age Pressures 
T i m e  
I n t ~ r n a l  ( p r i o r  to  s h i f t )  
I n t e rna l  ( f o l l o w i n g  s h i f t )  
T+10 seconds 
T+20 seconds 
T+25 seconds ( a f t e r  pressure 
increase) 
BECO 
I SECO 
I 
Lox Tank Pressure 
(psis) 
Fuel Tank Pressure 
(psis) 
Table 6. ATLAS Mechanical Data a t  L i f t o f f  Plus 10 Seconds 
Measure- Descr ip t ion  
ment No. 
pressure 
1 AP2P I ( B1 t ~ e l  pump i n l e t  pressure 
1 AP84B 1 81 pump speed 
I AP60P ! 
I AP59P / B2 chamber pressure 
81 chamber pressure 
I 
! AP83B 
I 
I 
' APlOOP 1 
I 
I 
Booster pnellmati c c o n t r o l  regu l  a t o r  
pressure 
(3 
82 pump speed 
Booster gas generator chamber 
pressure 
I AP26P 
I 
Un i t s  1 Values 
Eoos t e r  l ox  re ference regu la to r  
pressure 
ps i  a L 
- 
psi a 
ps ia  
ps i  a 
v"' 
ps ia  
r P'" 
p s i  a 
ps i  a 
6 3 
77 
604 
6,550 
596 
6,423 
584 
745 
I 
Tab12 6. ATLAS Mechanical Data a t  L i f t o f f  Plus 10 Seconds (Cont 'd) 
Measuine- 
men t Nc, . 
Descr ip t ion  
Boos tw hydraul i c pump d i  scharge 
pressure 
Booster hydraul i c 1 ow prpzsure 
Bocs t e r  he1 i um b o t t l e s  pressure 
Sustainer l o x  pump i n1  e t  pressure 
Sustaineta fit-1 pump i n l e t  pressure 
Sustainer chamber pressure 
Sus t a  i ner  pump specd 
Sustainer f u e l  pump discharge 
pressure 
511s t a i  ner  gas generator discharge 
pressure ( a t  tu rb ine)  
Sustainer l o x  re ference : ~ ~ u l a t o r  
pressure 
Sustainer pneumatic ( i n t eg ra ted  
s t a r t  system) regu la to r  pressure 
Sustainer hydrau l i c  pump discharge 
pressure 
Sustainer hydrau l i c  r e t u r n  pressure 
Vern ier  number 1 c;,amber pressure 
Vern ier  number 2 chamber pressure 
l ln i  t s  Values 
ps i i l  
ps ia  
ps i  a 
ps i  a 
qsia 
ps ia  
r Pm 
ps ia  
ps ia  
ps ia  
ps i  a 
ps i  a 
ps i  a 
ps ia  
ps ia  
3,045 
7 8 
3,325 
7 0 
80 
745 
10,414 
930 
680 
(no isy )  
880 
612 
2,975 
108 
268 
2. CENTAUR Mechanical . CENTAUR mechancial systems data re1 l e c t  s a t i s -  
factory performance. The steady-state val ues f o r  C 1  and C2 cr,.-nber pressures 
dur ing f i r s t  burn were 386 ps ia  and 390 psia, respec t i ve ly ,  based on rea l  t ime 
data. The CENTAUR f i r s t  burn was normal, w i t h  a burr; t ime o f  366.6 seconds, 
based on chamber pressures greater  than 80 pe ixent  o f  expected values. Second 
burn a lso  appeared normal based on 1 i m i  ted data, w i t h  the except ion o f  a poss ib le  
C-1 chamber pressure transducer ma1 funct ion dur ing  t he  s t a r t  t r ans i en t .  
A l l  hydrogen peroxide system temperatures appeL.red normal dur ing  
the countdown and trirough f i r s t  burn. Yydrogen peroxide (H202) system per- 
formance was sa t i s f ac to r y .  Bcth LOX ard  ~t-12 boost  pump H202 system parameters 
were near expected values dur ing  both f i r s t  and second burn. The H202 en- 
gi nes mai ntained vehic le  con t ro l  and vrovided propel 1 an t  s e t t l  < ng forces 
throughout the coast phase. 
CENTAUR hydraul i c and pneumatic systems perfomance was nominal , 
and veni c l e  separation sequences appeared t o  be normal. 
Table 7 provides some s i g n i f i c a n t  f l i g h t  performance data. 
Table 7. CENTAUR Mechanical Systems F i r s t  Burn Steady-State Data* 
Un i t s  
ps i  a 
ps i  a 
ps i  a 
ps ia  
ps ia  
ps i  a 
ps i  a 
ps i a  
m" 
r Pm 
rPm 
rPm 
p s i  a 
Expected 
40 
20.5 
38 5 
38 5 
62 
30 
62 
30 
12,100 
12,100 
33,030 
41,000 
94 
Measure- Descr ip t ion  
ment No. 
Lox u l l age  pressure ( a t  MES) 
Actual 
40.9 
22.1 
38 6 1 
390 
61.5 
30.0 
60 
31.5 
12,000 
12,450 
33,600 
42,250 
92.5 I 
CF 3; 
CP46P 
CP47P 
CP5lP 
CP52P 
CP53P 
iP54P 
CPlB 
CP2B 
CPlSB 
CP 16B 
I CP26F 
LH2 u l l age  pressure ( a t  MES) 
21 thru,t chamber pressure 
C2 t h r u s t  chamber pressure 
C 1  l o x  pump i n l e t  pressure 
, C 1  f ue l  pump ~ n l e t  pressure 
C2 l o x  pump i n l e t  pressure 
C2 f ue l  pump i n l e t  pressure 
C 1  pump speed 
C2 pump speed 
Lox boost pump speed 
L t ' 2  boost pump speed 
Lox B/P t u rb i ne  i n l e t  pressure 
Table 7. CENTAUR Yechanical Syste:ns F i r s t  Bur i~  Steady-Stace Data* (Cont'd) 
Measure 
men t ko . 
CP28P F Descript ion --- Uni ts psi a 
psi a 
psi  a 
psia 
psi  a 
psia 
iH2 B/P turbine i n l e t  pressure 
C 1  hydraul ic pmer  gackage 
press tire 
C2 hydraul i c  power package 
pressure 
Enqine contro l  regul a t c r  output 
ti202 b o t t l e  pres: ure 
He1 i urn storage b o t t l e  
* Data taken a t  MES +90 seconds 
** A f t e r  burp 
H. ELECTRICAL SYSTEMS 
1. ATLAS Power System. The ATLAS m iss i l e  power system supported the launch 
w i th  no anomalies. The i n te rna l  checks of the RSC, telemetry, ard main power 
system during the m i  nus count re f l ec ted  acceptable 1 oad data- anJ ci l rrent.  p r o f i l e s .  
The ATLAS vehic le power was transferred t o  i n te rna l  a t  T-2 ,~iinutes, 
y i e l d i n g  x c e p t a b l e  voltage and frequency. A t  T=0, the main ba t te ry  vol   tag^ 
supplied t o  the i nve r te r  was 27.5 vdc, and i nve r te r  output was 115.3 vac a t  
402.1 Hz, as re f1  ected on panel meters. The i nve r te r  operated we1 1 w i t h i n  the 
expected voltage and frequency 1 i m i  t s  throughout powered f l  i gh t .  The ATLAS 
current  p r o f i l e  (AElC) appeared nominal dur ing the 58 amperes a t  T=O. 
2. CENTAUR Power System. The CENTAUR power system consisted o f  a main 
veh i r le  bat tery,  two RSC ba t te r ies ,  and two pyrotechnic ba t te r ies .  The minus 
cout,c i n te rna l -  checks afforded excel l e n t  load- p r o f i l e  data on a1 1 ba t te r i es  
w i t h  the exception o f  the pyrotechnic ba t te r ies  which are  monitored f o r  open 
c i  r c u i  t vol tage only.  
The CENTAUR main m iss i l e  and the telenietry systems were cycled t o  
i n te rna l  a t  T-4 minutes, and the telemetry dsta r e f l e c t  nominal operation.  he 
CENTAUR current  p r o f i  1 e (CElC) was ava i lab le  and afforded expel 1 en t  data. The 
s t a r t  sequence cur ren t  p r w f i l e  was as expected. The nominal value was 52 amperes 
during powered f l i g h t ,  w i t h  a h igh o f  62 amperes during MES. 
Table 8 r e f l e c t s  T=O values o f  CENTAUR Power Systems. 
Table 8. CENTAUR Power Systems Values 
Sys tern 
Inver te r  
Frequency 
0 A 
lb B 
fJ c 
I 
! Vechi c l e  power 
I Main m iss i l e  ba t te ry  
Main missle current  
400.0 Hz 
115.3 vac 
115.2 vac 
115.2 vac 
28.02 vdc 
45 amps 
3. AC-29 F l i q h t  Ordnance. The AC-29 f l i g h t  ordnance were i n s t a l l e d  
p r i o r  t o  the s t a r t  o f  F-1 day and was the l a s t  task completed on F-1 day. A l l  
ordnance c i  ruc i  t s  except t h e  ret rorockets and gas generator i g n i t o r s  w&e re-  
sistance checked to  insure system i n t e g r i t y  . A1 1 ordnance funct ions were per- 
formed s a t i s f a c t o r i l y  from ATLAS l g n i  t i o n  t o  spacecraft separ -ion, as ref lected 
on both accelerometer and the telemetered funct ions. 
4. CENTAUR 'rope1 1 ant  U t i  1 i z a t i  on. The CENTAUR PU system performed nominal l y  
during the countdown and f l i g h t .  The slew rates a t  T-105 minutes were 9.3 
degrees/second and 9.6 degrees/second f o r  C 1  and C 2  servoposi t ioners,  
respect ively.  The crossover p o i n t  during tanking resu l ted  i n  the f o l  lowing : 
LH2 = 2,532 pounds, l ox  = 12,550 pounds, o r  5 (LH2) - lox  = 110 pounds. The 
empty quant i t ies  were 72 pounds and 180 pounds wh i le  the f u l l  quant i t ies  were 
3,874 pounds and 19,450 f o r  LH2 and lox, respect ively.  These quant i t ies  inc lude 
508 pounds of l o x  f o r  coast bias and -55.0 pounds f o r  e r r o r  bias. 
I. SEQUENCE OF FLIGHT EVENTS 
Table 9 l i s t s  the major f l i g h t  events and the times they occurred f o r  the 
AC-29 f l i g h t .  
Table 9. Sequence o f  F l i g h t  Events 
-- - . -  
Mark Event 
- - --- 
ATLAS BECO 
ATLAS booster j e t t i s o n  
CENTAUR insu la t i on  panel j e t t i s o n  
ATLAS SECO/VECO 
ATLAS/CENTAUR separati on 
CENTAUR MES 1 
Jet t i son  nose f a i r i n g  
CENTAUR MECO 1 
CENTAUR MES 2 
CENTAUR MECO 2 
Spacecraft separat 
CENTAUR turnaround 
S ta r t  CENTAUR blowdown 
End CENTAUR blowdown 
Power changeover 
Time (seconds) 
Table 10 l i s t .  the release ladder funct ions and the times they occurred 
f o r  the AC-29 launch. 
Tab 1 e 1C. Re1 ease Ladder Functions 
Event 
Test conductor console s t a r t  
A i  rborne purge f 1 owi ng 
F l i g h t  mode accepted 
Engine tank pressur ize 
I nsul a t i  on panel vent cornma.nd 
I n s u l a t i o n  panel vent open 
LH2 vent va lve c losed 
E jec t  CENTAUR umbi 1 i c a l s  
P402 e jected 
P404 e jec ted  
P403 e jec ted  
P401 e jec ted  
cond stage umb i l i ca l s  e jec ted  
Vern ier  f l i g h t  l o c k i n  
A f t  p l a t e  e jec ted  
Booster f l  i g h t  l o c k i n  
Sue + - l i ne r  f l i g h t  l o c k i n  
. a i  n engine complete 
Prerelease C / O  disarm 
Re1 ease 
Time (seconds) 
Table 10. Release Ladder Functions (Cont 'd )  
Event 
2-inch motion 
600P4 ejected 
600P2 e jected 
600P3 ejected 
P4GO 1 ejected 
600P5 e jected 
Umbi 1 i cal boom upper boom sol enoid 
P409 ejected 
Auxi 1 i a r y  2- i  nch motion 
Umbi 1 i cal  boom lower boom solenoid 
8-inch motion 
600P1 ejected 
Time (seconds) 
21:53:04.100 GMT 
Tt.010 
T+.010 
T+.013 
T+ .020 
T+ .020 
T+ .020 
T+ .020 
T+ .O4O 
T+ .280 
T+ .300 
T+ .320 
SECTII:Y I 1 1  
DATA ACQb ISITION 
A. TELEMETRY AND INSTRUMENTATION 
The ATLAS/CENTAUR te lemetry  sys tem operated w i t h  a1 1 parameters ( w i t h  
the except ion o f  VCO 12), i n c l  uding RF cen te r  frequencies, commutator speeds, 
and Voltage Control  l ed  Osci 1 l a t o r  (VCO) dev ia t ions ,  we l l  w i t h i n  t h e i r  spec i f i ed  
to lerances. The ATLAS 2215.5 MHz l i n k  had a s igna l  s t reng th  o f  1.0 k micro- 
v o l t s  w i t h  a center  frequency o f  18.6 KHz below nominal a t  T-5 minutes. The 
CENTAUR 2202.5 MHz l i n k  had a s igna l  s t reng th  o f  950 mic rovo l t s  w i t h  a cen te r  
frequency 17.7 KHz above nominal. There were f i v e  discrepancies a t  t h i s  t ime 
according t o  ava i l ab l e  te lemetry data. 
1. VCO 12. This reading s h i f t e d  down i n  frequency 7 percent a t  the 
h igh end and 8 percent a t  the low end. 
2. CA80T Stagnat ion Po in t .  This measurenient i nd i ca ted  open a t  2 
and a burned open thermo couple was the probable cause. 
3. AH130P Sustainer Hydrau l ic  Pump Discharge. This measurement 
open a t  2154: 15 GMT. The measurement l a t e r  came back t o  zero percent 
A transducer f a i l u r e  i s  probably the cause o f  l oss  o f  data. 
155:23 GMT, 
i nd i ca ted  
a f t e r  SECO. 
4. AM79A Miss i  l e  Ax ia l  Acce lerat ion Fine. This measurement i s  switched 
on a t  booster j e t t i s o n .  A t  t h i s  t ime, the measurement was i nope ra t i ve  
and remained t h a t  way f o r  the dura t ion  o f  the f l i g h t .  
5. AUlOlA Ax ia l  Accelerat ion.  This measurement showed no increase o f  
acce le ra t ion  a t  2155:23 GMT. 
The 2202.5 MHz l i n k  was received i n  B u i l d i n g  AE i n  r e a l  t ime from Ant igua 
by means ~f two wide band p a i r s  and one voice/data c i r c u i t .  The voice/data 
c i r c u i t  contained VCO's 1 t h r u  7 w h i l e  one wide band c i r c u i t  contained VCO's 
8 t h r u  16 and the o ther  wide band c i  r c u i  t contained VCO 18. The data qual i t y  
from Antigua was veyy good. There were seven VCO's con ta in ing  data and one 
VCO w i t h  t im ing  sent i n  r ea l  t ime from Ascension (ETR). This data was t ransmi t ted  
i n  HF by ETR and a lso  ro2ted t o  t he  Space F l i g h t  Tracking Data Network (STDN) 
s i t e  on Ascension and re turned t o  the Cape by s a t e l l i t e  and vo ice data c i r c u i t s .  
The guidance data from Ascension was t ransmi t ted  by a 202 data modem on the  
combination of s a t e l l i t e  and vo ice data c i r c u i t s  by ETR. The Ascension data 
qual i t y  was very good. The STDN p a r t i c i p a t i n g  s t a t i ons  were Bermuda, Johannes- 
burg S.A., Tanancrive, and Carnarvon. Tananarive i s  the on l y  s t a t i o n  t h a t  sent  
back i n  rea l t ime .  This data was of poor q u a l i t y  due t o  the 40 f o o t  d ish  antenna 
no t  being ava i l ab l e  fo r  launch. The power changeover mark event was seen 
from t h i s  s t a t i o n .  
Refer t o  f i g u r e  1 f o r  AC-29 te lemetry  coverage. 
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B. OPTICS 
This launch was supported by twenty-four engineer ing sequent ia l  cameras 
t h a t  provided coverage from T-4 minutes t o  Tt10 minutes. Four o f  these 
cameras were o f  the long foca l  l eng th  type ( R O T I - I G O R )  t h a t  t racked from 
a c q u i s i t i o n  through LOV. A l i o  inc luded was a long range t r acke r  (Pa t r i c k  IGOR) 
t h a t  provided l i v e  TV f o r  d i sp l ay  and record ing i n  Bu i l d i ng  AE and d i sp l ay  
on blockhouse moni t o r s .  An add i t i ona l  twenty- f  i ve documentary cameras recorded 
var ious launch operat ions.  
SECTION I V  
WEATHER AND PAD DAMAGE 
A. WEATHER 
Weather dur ing  the launch opera t ion  was nominal. A t  l i f t o f f ,  the f o l l ow ing  
weather parameters were recorded : 
Temperature 80.2 degrees F 
Re1 a t i  ve humidi t y  73 percent  
V i s i b i l i t y  10 m i les  
Dewpoi n t  
Surface winds 
C l  ouds 
Sea 1 eve1 atmospheric 
pressure 
B. PAD DAMAGE 
No unusual pad damage was incur red .  
degrees F 
knots from 090 degrees 
i t h  gusts t o  17 knots 
10 stratocumulus a t  
1800 f ee t  
3/10 c i r r u s  c louds a t  
23,000 fee t  
30.010 inches o f  mercury 
SECT1::N V 
PRELAUNCH OXRATIONS 
A. MILESTONES (LAUNCH VEHICLE) 
The s i g n i f i c a n t  1 aunch veh i c l e  prelaunch m i  lestones a re  presented i n  
tab le  11. 
Table 11. Launch Vehic le  Prelaunch Mi lestones 
Date Event 
CENTAUR (26D) a r r i v e d  a t  ETR 
ATLAS (5009C) a r r i v e d  a t  ETR 
ATLAS erected 
CENTAUR erected 
Terminal Countdown Demonstration 
F l i g h t  Acceptanc Composite Test Number 1 
F l  i gh t  Acceptance Composi t e  Test Number 2 
Mated INTELSAT I V  (F5) t o  CENTAUR 
Compos i t e  Readi ness Test 
F-3 Day 
F-2 Day 
F-1 Day 
Launch 
C. SUMMARY OF MAJOR TESTS (LAUNCH V E H I C !  2) 
I .  Terminal Countdown D e m o n ~ t r a t i o n ~ D ~ M a y  ---.- - 9, 1972. The t e s t  nose 
f a i r i n g  was i n s t a l l e d  the morning of May 8, -1972 subsequent t o  the removal o f  
the ATLAS booster spec ia l  instrumented separat ion b o l t s  thus es tab l i sh i ng  a 
TCD con f igu ra t ion .  RP-1 was tanked a t  1500 GMT t o  f l i g h t  l e ve l s  fo l lowed by 
completion o f  e l e c t r i c a l  and mechanical tank ing readiness procedure. The TCD 
began a t  1115 GMT and proceeded as planned through the countdown t o  the 40 
minute ho ld  a t  T-10 minutes. During the 40 minute hold, severe weather warnings 
were issued anc, narg inaf  environmental cond i t i ons  pred ic ted i n  the area about 
the t ime o f  the p lus count. To insure ample t ime f o r  completion o f  the plus 
count, detanking, and tower secur ing around the vehic le ,  the 40 minute ho ld  
was reduced so t h a t  upon the completion o f  a l l  lockup and vent va lve t es t s ,  
the he1 iuni ch i l  ldown could be s t a r t e d  acd preparat ions made t o  p i ck  up the 
count commensurate w i  t n  the systems readiness repor t .  The GN2 'eater blower 
i n  the vapor izer  m a l f u n c t i o n e ~  nd t h i s  e f f ec t  on the con t inua t ion  of the 
t e s t  was evaluated and considered i rlsi gn i  f i  cant.  Subsequent t o  determining 
vshi c l e  readiness , the count was r e i n i  t i a t e d  and continued i n  accordance w i t h  
the procedure. As the count proceeded, ATLAS bo i  l o f f  valve locked i n d i c a t i o n  
was absent from the panel meter and the €A pens. I nves t i ga t i on  i n  r ea l t ime  
revealed adequate tank pressure; on the analog ins t rumentat ion v e r i f y i n g  c o r r e c t  
operat ion o f  the valve i t s e l f .  The count was no t  he ld  and cont inued through 
ATLAS a i rborne  tanks c y c l i n g  t o  i n t e r n a l  pneumatics and success fu l l y  gnnerat ing 
a  c u t o f f  when cyc led t o  ex te rna l .  The s t a r t  tanks were pressur ized and vented 
and the safe guidance a u t o p i l o t  p lus  count was performed w i t h  a  programmer 
s t a r t  o f  1441:59.4 GMT. 
2. F l i g h t  Acceptance Composite Test (FACT) Number 1, May 18, 1972. The 
t e s t  was i n i t i a t e d  and oroceeded thrauah the release seuuence and o lus count 
as planned. The was i n  the-armed con f i gu ra t i on  and a1 1' d i sc re tes  
were v e r i f i e d  a t  t h e i r  end f unc t i on  success fu l l y  w i t h  umb i l i ca l s  e jected.  No 
s i g n i f i c a n t  anomalies were repor ted i n  the pos t - tes t  c r i t i q u e ;  however, the 
s h u t t l e  valve con t ro l  LCS swi tch was manually operated and r e t w n e d  t o  normal 
p o s i t i o n  a t  the c o r r e c t  time. A l l  systems were secured subsequent t o  the t e s t .  
3. F l i g h t  Acceptance Composite Test Number 2, June 2, 1972. This t e s t  
was o r q i n a l l y  planned f o r  May 31, 1972 bu t  was rescheduled t o  June 2, 1972 i n  
order t o  incbrporate  new ATLAS a u t o p i l o t  components. A v a r i a t i o n  o f  a  40 
m i  11 i v o l  t magni tude was w i  tnessed on the B-1 p i t c h  feedback transducer dur ing 
engine n u l l  checks. I nves t i ga t i on  o f  the anomaly inc luded spec ia l  t e s t s  w i t h  
the p i t c h  and yaw actuators  cross connected w h i l e  mon i to r ing  the system 
f o r  recurrence o f  the vo l tage v a r i a t i o n  w i t h  the  engines a t  n u l l .  When the 
anomaly could no t  be made t o  re-appear, i t  was decided t o  changeout t h a t  
po r t i on  o f  the autopi  l o t  system which cou ld  con t r i bu te  t o  the cause o f  these 
va r i a t i ons .  The changed components were the ATLAS autop i  l o t  servo, the ATLAS 
3-1 p i t c h  actuator ,  and the GSE i s o l a t i o n  a m p l i f i e r .  A se r i es  of replacement 
t es t s  were performed ofi these new equipment5 y i e l d i n g  acceptable data and the 
system was again deemed wi t h i n  parameters. The components were sent  t o  San 
Diego f o r  f a i l u r e  ana lys is  and t he  t e s t  was rescheduled fo r  June 2, 1972. 
The t e s t  began w i t h  a T=O o f  1500 GMT and proceeded through the release sequence, 
and plus count. The programmer was i n  the armed conf igurat ion and d iscretes 
were v e r i f i e d  a t  t h e i r  end funct ion successfully w i th  umbi l ica ls  ejected. There 
were two anomalies reported i n  the post- test  c r i t i q u e .  The ATLAS inve r te r  f re -  
quency was 1/10 o f  a cycle low a t  i n te rna l .  This was a t t r i b u t e d  t o  lower than 
normal voltage on the t e s t  ATLAS main m iss i l e  ba t te ry .  The burp pressure switch 
actuat ion tes t  malfunctioned and was determined t o  be a funct ion o f  the GSE 
pneumatic source. A1 1 systems were secured subsequent t o  the tes t .  
4 .  9 o s i  t e  Readiness Test (CRT) , June 8, 1972. Subsequent t o  spacecraft 
erect ion and securing, the CRT began on schedule. The t e s t  proceeded through 
the re1 ease sequence- and plus count. However, a conf igurat ion d i f fe rence was 
i ncorpwated for  the CRT which included nose f d i  r i  ng , explosive bol t s  monitor ing 
w i th  McKim boxes i n  the voltage moni t o r i a g  po5i t i on ,  and the i n s t a l  l a t i o n  of 
pyrotechnic and main miss i 1 e f l  i ght type bat te r ies .  This conf igurat ion afforded 
an opportunity t o  evaluate the nose f a i r i n g  vehicle i n te r face  fo r  the f i r s t  time 
i n  the armed and loaded mode. Subsequent t o  an evaluat ion of the current  data 
t o  insure compatible nose f a i r i n g  pyrotechnic conf igurat ion, the t e s t  was recycled 
t o  T-5 minutes and holding. The bat te r ies  were then removed and replaced w i th  
the ba t te ry  simulator system and the McKim boxes were placed i n  the monitoring 
posi t ion.  P r i x  t o  the coimt pickup f o r  the second run, an instrumentation cable 
from the bat te ry  simulators t o  ,the GTR ye i lded i n t e r m i t t e n t  data. The t e s t  was 
held a t  t h i s  po in t  t o  resolve the problem and the count was again i n i t i a t e d  
a t  T-5 minutes and continued according t o  procedure u n t i l  tern inat ion.  A t  
ATLAS inve r te r  t o  i n te rna l  the ATLAS i n v e r t w  was 1/10 o f  a cyc le below red l ine ,  
however, the countdown continued whi 1 e tha t  parameter was c lose ly  monitored. 
The engine s t a r t  sequence was generated from the t e s t  panel and the count up 
i n  the armed conf igurat ion w i th  umbi l ica ls  i n  was i n i t i a t e d .  The rea l  time data 
ind icated a successful t e s t  and the post- test  c r i t i q u e  ye i  lded no s i g n i f i c a n t  
anomalies other than those previously mentioned. Systems were secured v:hi l e  
t e s t  data was c losely  evaluated t o  expedite the breaking the system conf igura t ion  
t o  support spacecraft tasks. A t e s t  f o r  the burp pressure switch which had 
ma1 functioned during the previous FACT was incorporated and performed during 
the plus count o f  the CRT procedure. A1 1 data was reported as sat is factory 
w i t h i n  parameters and spacecraft tasks were put  i n  work. 
5. F-3 Day A c t i v i t i e s  June 9, 1972. Normal =-3 day a c t i v i t i e s  were per- 
formed w i  t h  the fo l lowing events occurring. The ATLAS inve r te r  was readjusted 
i n  frequency from 3 low o f  401.4 Hz t o  a low o f  401.8 Hz w i th  an ex ected value P a t  T=O of 402 Hz. The complex 368 emergency power t ransfer  cont ro l  e r  was modif ied 
t o  delete the low voltage phase detec t icn  c i r c u i t r y .  The system w i l l  now t rans fer  
only upon complete loss o f  i npu t  voltage. A current  signature was obtained 
from the current  shunt i n  the LOX f i l l  and dra in  valve c i r c u i t r y  t o  be used as 
a parameter t o  determine system accep tab i l i t y  during launch. The p r o f i l e  was 
acceptable and as expected. A l l  ATLAS and Range safety camand and telemetry 
ba t te r ies  have been cleared o f  the low c e l l  voltage anomaly w i th  the exception 
o f  one bat te ry  which has a voltage l eve l  o f  1.7 vo l ts .  This ba t te ry  w i l l  be 
used f o r  backup only and the c e l l  w i l l  be monitored da i l y .  I n s t a l l a t i o n  of 
ATLASICENTAUP pyrotechnics took place a t  1800 hours EDT. Veh!cle close out  
and launch preparations continued. 
6. F - 2  Day A c t i v i t i e s  June 10, 1972. Normal F-2 day a c t i v i t i e s  were 
s t a r t e d  w i t h  veh ic le  c loseout  and walkdown con t inu ing  i n  con junct ion w i t h  
readiness tes t i r i g .  Wher~ RF- i was tanked t o  f l i g h t  l e ve l s ,  a decrease i n  
fuel tank pressure was discovered. A Ground Support Equipment (GSE) launcher 
ul :  age tank sensing 1 i n e  had developed a leak.  I t  was decided t o  jumper the  
l i n e  w i t h  a f l e x  cable r a the r  then t o  r e p a i r  o r  rep lace the leak ing  l i n e .  
The jumpering was accornpl ished and the f l e x  l i n e  secured and wrappe l w i t h  b l a s t  
tape. Pr io r  t o  retanking, the area was cleared because of l i g h t n i n g .  During 
RP-1 tanking, a c i r c u i t  breaker fo r  RP-1 pump TB dropped out .  The c i r c u i t  
breaker was replaced reso l v i ng  the problem. The tank ing exercise was r e s c h e d ~  ;ed 
,Fa,. the morning of  June 11, 1972, when ?eroxi ' e  tank ing was completed, and 
RP-1  was ag?in  tanked t o  f l i g h t  l e ve l s .  Sequence I 1  pressures were exercised 
and the veh ic le  secured f o r  F-1 day operat ions.  
7 .  F-1 Py A c t i v i t i e s  June 12 1972 F -! day a c t i v i t i e s  proceeded as 
planned. D u r ~ n g  ordnance i n s t a ~ m t e  program p rwsh ,  i r a t i o n  ilarness 
was found t o  be too sho r t .  A clamp was c u t  and the harness *as then rerouted. 
The Range Safety Command s e n s i t i v i t y  check and the  C-band readout wrt completed 
successfu l ly .  A pyro heater  rneasu,.-i ng 1,000 ohms was re j ec ted  and the b a t t e r y  
::?s i,eplaced. The ATLAS te lemetry  b a t t e r y  measured O.? V ~ C  low open c i r u i t  
vo l tage p r i o r  t o  the heater  cyc l i ng .  A dual detonator connector p i n  f a i l e d  
and the complete connector was replaced. 
8. launch, June 13, 1972. The countdown comnenced on t ime and proceeded 
t o  a l i f t o f f  a t  the apening o f  the window. No major anomalies were encount?reJ 
dur ing  the countdown. 
C .  MILErTONES (SPACECRAFT) 
The s i  g n i  f i c a n t  spacecraf t  prelaunch mi les  tones a re  1 i s t e d  i n  t a L l e  12. 
Table 12. Spacecraft Prelaunch Mi lestones 
Date I Event 
Spacecraf t  a r r i v e d  a t  ETR 
Spacecraf t  performance checks co rp l  e t e  
Spacecraf t  t ranspor ted t o  ESA 60A 
Mating o f  apogee motor t o  spac?craf t  
Hydrazi ne load ing i n t o  p o s i t i o n  and 
o r i e n t a t i o n  subsystem 
Spacecraft processing complete 
Spacecraft func t iona l  tes t ,  
Mate t o  ground t r anspo r t  vehicle 
Table 12. Spacecraft Prel  aunch Mi lestones (Cont ' d )  
Date 
6-7-72 
Event 
- --- 
Spacecraft encapsul ated 
Transported spacecraf t  t o  Cornpl ex 36B 
and mated t o  CENT;,UR 
S ~ a c e c r a f  t f u n c t i o ~ a l  t e s t  
Spacecraf t  func t iona l  t e s t  
Launch 
D. SPACECRAFT ACTIVITIES PRI3R TO LAUIKH 
1. Spacecraft Funct ional  Tests. Successful comprehensi ve F ~ n c t i o n a l  t es t s  
\$ere conducted on June 5, 9 and 12, 1972. 
2. Launch, June 1" 11372. The spacecraf t  experienced a normal count. 
